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Michelle Remme and colleagues argue that if costs to users are considered and their financing is right, self care interventions for sexual and reproductive health can improve equity and efficiency G lobally, most of the 4.3 billion people of reproductive age in the world will lack access to adequate sexual and reproductive health services at some time in their life. 1 Despite progress towards universal health coverage, the unmet need for sexual and reproductive health interventions is substantial and requires urgent attention and innovative solutions. For decades, self care products, such as the contraceptive pill, condoms, and sanitary products, have had a considerable effect on health and society. 2 Technological developments have made self care products increasingly accessible, with a growing range of self administered medicines, diagnostic tests, devices, and apps.
Self care interventions include self awareness interventions for health promotion; self testing, screening, and diagnosis for disease prevention; and self management for better treatment outcomes. 3 In sexual and reproductive health, tools are available for fertility management (ovulation predictors, pregnancy tests, and phone based apps), contraception (vaginal barrier methods, oral emergency contraception, and self administered medical abortion), and diagnosis of sexually transmitted infections (self tests for HIV and tests on self samples for human papillomavirus). 2 Self care can increase people's engagement with and autonomy over their health and provide an opportunity for health systems to improve equitable access to healthcare, quality of care, and financial protection for users ( fig 1) . Self care could improve the efficiency of healthcare delivery by including users as lay health workers, thereby increasing people's access to essential health services. Self care could also increase the use of preventive services and adoption of preventive behaviours, improve adherence to treatment, and reduce the need for healthcare services. 5 Vu l n e r a b l e a n d m a r g i n a l i s e d populations could gain access to sexual and reproductive health services that they would otherwise not be able to access through health providers because of stigma, discrimination, distance, or cost. However, self care could introduce or worsen vulnerabilities if it allows governments to avoid their responsibility to provide good quality healthcare. Moreover, shifting control to individuals may unintentionally shift the financial burden to the users and increase out-of-pocket expenditure.
This article aims to identify the main economic considerations of self care for sexual and reproductive health and rights in the context of universal health coverage. We consider how the use of self care interventions could affect how much societies pay to deliver interventions and produce health outcomes, and how self care interventions affect who accesses and pays for these interventions.
Costs and efficiency
Self care interventions could enable health systems to get "more health for the money," through technical and productive efficiency gains. 6 Technical efficiency would improve if self care interventions were implemented at lower costs than care provided by the healthcare system and produced the same level and quality of health outcomes. Healthcare provision would be shifted to users, patients, or their care givers and fewer health system resources would be required. Such interventions would clearly be worth prioritising over provider based alternatives.
KEY MESSAGES
• Self care interventions may save money for users and the healthcare system, and recommendations on integrating self care tools into health systems should be based on the effect on society not just the healthcare system
• Costs, benefits, and financing of self care need to be considered to determine the equity and efficiency of self care
• Self care interventions must be supported by other health system interventions so that people who are less able to manage their own care are not excluded
• Mixed financing, including public subsidy, private sector financing, and direct user payment, is needed, especially for interventions that require little support from healthcare providers Some self care interventions, such as home pregnancy testing, self abortion, self injection of hormonal contraceptives, and HIV self testing, have reduced costs for users. The costs are lower because the time spent seeking care at healthcare facilities and the resulting losses in productivity and income have decreased (table 1) . [7] [8] [9] [10] [11] In Burkina Faso, Uganda, and Senegal, nonmedical client costs were lowest for women who used self injected contraceptives compared with those who used community and facility administration. 7 In Malawi, people who self tested for HIV did not incur financial costs, need a family member to accompany them, or have to take time off work. 8 Evidence also suggests that self care interventions could reduce costs for the health system. 16 Self administered misoprostol for very early medical abortion can substantially lower costs of hospital observation and follow-up, with no effect on outcomes. 11 Modelling of HIV self testing shows that it could reduce costs in the long run compared with testing by a healthcare provider. 12 Lower healthcare utilisation (especially hospital use) and total costs were also found for self management interventions for chronic diseases, particularly for cardiovascular and respiratory problems. 5 Self care could also improve productive efficiency if it results in better outcomes for the same or acceptably higher costs than care provided by healthcare facilities because of greater use, earlier diagnosis, better links to care, or fewer complications. For example, the use of self samples to test for sexually transmitted infections among women in the US was more costly than clinic testing but also more effective at detecting infections (chlamydia, gonorrhoea, trichomonas), making the cost per diagnosis potentially lower. 17 Modelling showed that after screening validity and medical costs averted were taken into account, self sampling was less costly and clinically superior to clinic based sampling for chlamydia. 18 It is therefore particularly important to consider future medical costs when assessing the cost effectiveness of self care interventions for family planning and self diagnosis of sexually transmitted infections. 15 Given that self sampling for sexually transmitted infections and HIV self testing have higher rates of use and detection, the total costs of screening and treatment may increase because more people will need care in the short term. 13 14 However, in the long term, the benefits of early diagnosis and prevention would reduce treatment costs because infections and morbidity and mortality would be reduced. 19 However, evidence suggests that self sampling for sexually transmitted infections and HIV self testing may not be cost effective in settings where the prevalence of these infections is high. In these cases, symptomatic testing by a healthcare provider may produce more cases at a lower cost per case than population based self administered screening. 8 30 Importantly, in the case of positive test results, linkage to care (for example, for confirmatory testing and treatment) are still an important concern both for self testing and testing by a healthcare provider. 19 31 Evidence on the cost effectiveness of self care interventions for sexual and reproductive health highlights the importance of the perspective taken. 8 32 Focusing on health system costs and excluding user costs could lead to misleading conclusions on whether self care provides value for money for society. For example, self injection of hormonal contraception in Uganda saved costs for society because of savings in women's time and travel costs. 32 However, from a healthcare perspective, it was more costly than facility based provision of contraception (although still probably cost effective).
R e v i e w s o f s e l f m a n a g e m e n t interventions for chronic diseases suggest that these interventions generally cost more, lead to better outcomes, and are cost effective (see appendix on bmj.com). Although these interventions improved efficiency by shifting tasks to patients, their effectiveness often depended on complementary support from the health system. Studies on the efficiency of self care for sexual and reproductive health have only been done on a few interventions in a few settings. The findings vary depending on epidemiological factors and assumptions on linkage to care. Studies funded by the pharmaceutical industry estimate large cost savings from self medication, 33 but they may underestimate the costs of unintended consequences, improper use, and inadequate health provider support.
Financing
Evidence is lacking on how self care is being financed. Possible sources of financing include out-of-pocket payments by users or patients, governments, donors, third party payers (for example, insurance companies, employers), or the private sector. 6 Products available over the counter without a prescription or through mobile technologies are probably directly paid by users or subsidised by governments or not-for-profit organisations. In countries with social health insurance, some self care interventions may be partly covered by insurance providers. Private for-profit sources may finance m-health interventions (healthcare supported by mobile devices), which are provided free or at discounted prices because of the use of commercial advertising. 34 The main concern about financing is the shift in costs away from the health system to users. Out-of-pocket expenditure could increase or decrease depending on the relative cost of the facility based care, the price of self care products, and who pays for them. If cost savings for the user from seeking healthcare are more than the price of self care commodities, out-ofpocket payments could be reduced. This could contribute to reducing catastrophic health expenditure, particularly in poorer countries where the poorest households spend up to 10 times more of their income on sexual and reproductive health services than the richest households. 35 If self care products cost users more than provider based care, they could increase out-of-pocket expenditure or decrease demand. According to economic theory, people demand health services if their benefits outweigh their costs. 36 Because of the nature of self care interventions, people expect such interventions to provide them with immediate or direct benefits. However, these benefits may not outweigh their costs, particularly if individuals pay a large share of the costs themselves and the intervention is for an infectious disease or a health condition with substantial future healthcare costs. To account for these external effects, public subsidies are required to increase demand. For example, although indirect financial costs and travel are important barriers to facility based testing, the average price users are willing to pay for HIV self tests is lower than their end user price in all settings (table 1). 9 21 22 It may be reasonably argued therefore that interventions started in health facilities and shifted to home settings should maintain the same source of financing, as seen with government financing of self collected samples for human papillomavirus (HPV) testing. 26 However, the experience of initial subsidies of condoms and contraceptives highlights the need for a complementary Home pregnancy test in the US saved workers' time, and avoided clinic visits and time off work (if test was negative) 10 Health system costs (direct healthcare utilisation, indirect costs over the life course) Self administered misoprostol for very early medical abortion had significantly lower time and costs for hospital observation and follow-up, while no differences in outcomes were found between the self administration and hospital administration groups in China 11 Direct health provider costs of HIV self testing in Malawi were comparable with costs of facility based testing.8 Modelling suggested modest healthcare cost savings where a generalised epidemic exists and in a low income country 12 Self sampling for HPV testing cost more to deliver in France and the Netherlands than a "recall" intervention or conventional cytology screening (because of extra medical consultation fees, postal fees, and costs of the self sampling device), but it also had higher participation and detection rates resulting in similar or lower costs for each extra woman screened and each cervical lesion detected 13 14 Emergency contraception saved costs in modelling studies that compared spending on emergency contraception with spending on direct medical care for abortions and unintended pregnancies in Australia, Canada, and the US. 15 In the US, expansion of access to emergency contraception also reduced immediate health system costs by shifting provision from hospital emergency departments to pharmacies 16 Better health outcomes at the same, lower, or acceptable higher costs (allocation efficiency)
Internet based STI self sampling cost more but was more effective at detecting STIs than clinic based sampling in the US. 17 A US study that considered medical costs averted by the prevention of pelvic inflammatory disease and complications of untreated chlamydia infection estimated that the self administered intervention would be less costly and more effective than the health provider administered intervention 18 HIV self testing had higher use and detection rates in multiple settings. 19 However, in Malawi, self testing was less cost effective for each individual identified with HIV than health provider testing 8 
User or patient out-of-pocket payments (part of the cost of the commodity or intervention paid by the user)
Demand for emergency contraception in Scotland and Spain was not affected by price and did not change when it was made available free of charge, suggesting non-financial barriers may prevent access 20 Respondents in the US would be willing to pay for self tests for chlamydia and gonorrhoea if they became available on the market, regardless of their age and insurance coverage 21 Subsidised public financing (domestic or external assistance) Use of HIV self testing may need to be subsidised because the price people were willing to pay for test kits was lower than the market price in all income settings 22 For condoms and contraceptives, mixed public subsidies, social marketing, and commercial provision was the most sustainable and effective way to increase coverage 23 without negatively affecting equity in a multicountry study in Bangladesh, Ghana, Kenya, Indonesia, and Morocco 24 The success of national screening programmes may require government financing to include HPV self sampling as an option, as done in the Netherlands 13 Access, use, and equity Improved access for marginalised, at risk, and vulnerable groups HIV self testing increased use and frequency of testing in Australia, Hong Kong, Kenya, and the US 19 It had a wider reach among those who may not otherwise test, including men who have sex with men in Canada 19 25 Studies in North America and Europe reported increased uptake of HPV testing where self sampling was offered, particularly among poor, hard to reach, and high risk populations 13 26 Self injection of hormonal contraceptive could increase access in remote areas in Uganda, where women have relatively less education and access to health information and services 27 Better access for rich people because of information or technological requirements for use M-health self awareness interventions for sexual and reproductive health increased access to sexual and reproductive health information in men, improved couple communication and service uptake in studies in developing countries (mostly sub-Saharan Africa). 28 For women, self care interventions using mobile technologies for health promotion increased access by avoiding the need for husband's permission or financial support for transport and clinic attendance 28 Demand for and supply of financial incentives to increase use Cash payments on condition of remaining free of STIs reduced the prevalence of STIs in Tanzania and Lesotho when the amount was large enough 29 HPV=human papillomavirus, STI=sexually transmitted infection.
approach across public, social marketing, and commercial sectors to ensure a sustainable supply of commodities and the best access for all people. 37 Universal health coverage is not about providing access to all interventions for free, but about ensuring equitable and sustainable access to an essential package of good quality care. Since the supply (and financing) of contraceptives by the private sector may not have increased inequality in contraceptive use, 24 different financing models could be used that include public subsidy for the poorest people while allowing commodities to be commercially marketed to wealthier people. 23 External assistance has had an important role in financing self care interventions for sexual and reproductive health in low and middle income countries. 38 Donor funds, however, are decreasing, requiring a greater reliance on domestic funds and a greater prioritisation of health in government budgets. This makes it all the more important to identify mixed domestic financing approaches for self care interventions to ensure that all needs are met.
Access, uptake, and equity
Access for everyone to high quality essential health services is the cornerstone of universal health coverage. However, access to and use of sexual and reproductive health interventions are constrained because of financial barriers as well as sociocultural, gender, and geographical factors. 39 Self care interventions could help overcome these barriers, particularly for vulnerable groups and those that are hard to reach and who do not often engage with the health system. 27 For example, m-health or internet based interventions that provide sexual and reproductive health information or testing for sexually transmitted infections have been found to increase men's access to sexual and reproductive health services in all income settings (table 1) . 25 28 They are a new way to reach men, who are often put off by waiting times and user fees. 28 For women, m-health interventions increased access to health promotion and avoided the need for spousal permission or financial support. 28 Modelling studies suggest that HIV self testing could extend the reach and frequency of testing because of its convenience, privacy, and confidentiality. 9 12 19 This has been the case for testing for couples and subgroups of men who have sex with men. 19 25 Similarly, HPV self sampling could improve access for women who are hard to reach because of cultural perceptions of the virus and sexual behaviour. 13 However, some self care interventions may make inequities worse if they increase access only for people who are socioeconomically better off. Health can be seen as a capital stock that individuals and societies can invest in throughout life. 36 Similarly, the life course approach of the World Health Organization seeks to improve the functional ability of people and recognises that intervening at an earlier stage in life can show benefits at later stages. 40 This approach is relevant when considering the demand for self care-who is most likely to use self care interventions, whether subsidised or not, and how this use is influenced by immediate and future benefits to the individual.
Men's use of m-health self care interventions reflects their greater access to and ability to pay for mobile technologies, and higher mobile phone literacy. 25 28 Reviews of self care e-health interventions for chronic diseases highlight that their use was restricted to people and community organisations with the means to pay for the electronic equipment; disadvantaged communities and elderly people were less likely to use these interventions (see appendix on bmj.com). Reducing these inequities of access by adapting the interventions may erode efficiency gains.
Relying on self care interventions to improve efficiency and empower users could unintentionally reduce choice of and access to complementary health services linked to diagnosis and care for poor and disadvantaged people. In the US, for example, home pregnancy tests have become the usual method for pregnancy testing, and testing through a healthcare provider may therefore be less accessible. This limits the choice of women who may prefer to use a healthcare provide or may need more support. Lack of insurance coverage to access care or age may further limit women's choice. 10 Conversely, free access to self care interventions may not necessarily lead to increased use if non-financial barriers prevent their use. For example, in Scotland and Spain, making emergency contr aception available over the counter without prescription was more effective at meeting unmet demand than making it available free of charge with a prescription. 20 Since financial and non-financial barriers to access are often connected, people designing self care interventions for sexual and reproductive health should consider behavioural economics. By using financial incentives, use could be increased and barriers overcome. Financial incentives have been used to create demand for and improve the supply of good quality healthcare. For example, for prevention of HIV infection, cash payments were given for negative test results for sexually transmitted infections, and they were effective in reducing the incidence of HIV infection when the financial incentives were large enough. 29 Similarly, interventions that offer incentives to providers to promote self management (for asthma and diabetes) can improve quality of care (see appendix on bmj.com).
Conclusion
Self care interventions can increase individual choice and autonomy over sexual and reproductive health. Availability of self care interventions together with healthcare services may help make the health system more efficient and more targeted. Information on their costs, cost effectiveness, and financing, however, is limited. Most studies are from high income settings and lessons were drawn from non-communicable diseases. Some interventions rely on the internet or postal delivery, which is not feasible in settings with limited resources. More research is needed on how self care interventions that reduce costs and improve sexual and reproductive health outcomes and rights can be effectively delivered in these settings, whether they have harmful unintended consequences, and how they can be equitably financed.
Although self care often means self financed, data suggest that self care could reduce indirect user or patient costs and the risk of financial hardship for a household. For self care interventions to be sustainably financed, a combination of government subsidies, private financing, insurance coverage, and partial out-of-pocket payments will need to be considered, based on need and ability to pay. In the long run, the health system is still accountable for the outcomes from the use of self care and it should closely monitor the economic consequences of self care for households and governments.
Self care interventions could also contain health system costs if they maintain diagnostic accuracy, use, and quality of care. Importantly, in some cases, self care interventions have improved access and linkage to care and health outcomes. For most self care interventions to be safe and improve access, health systems will need to provide different levels of support.
Otherwise, they may simply promote fragmented consumerist healthcare and undermine person centred healthcare.
While efficiency is an important objective of any health system, equity must be integral to the economic assessment of self care in terms of costs, benefits, and financing. Globally, the social geography of illness is increasingly the social geography of deprivation. A compelling argument exists for including self care as part of an integrated health system and allowing people who can manage their health to do so. Health system resources can then be focused on people who most need help-and who health systems are still failing.
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